In engineering practice, earth construction requires suitable soil compaction, usually relating to the California Bearing Ratio which called (CBR) is a used sidelong way to estimate the shear strength and stiffness modulus of subgrade in pavement design works. For these types of soils, California Bearing Ratio could be used as a method of compaction assessment being an indicator of soil bearing capacity. Thus, a new method has been created to determine the CBR values based on the MDD and OMC values by using static CBR tests to close the gap between laboratory and field data regarding developing further to improve engineering parameter, especially for pavement design. During the last years, few comparisons had been proposed by various researchers. This study was carried out to find the comparisons CBR values between dynamic and static methods for four different types of soils that locate in Selangor, Malaysia. This study has been calculated the dynamic and static Maximum Dry Density (MDD) and Optimum Moisture content (OMC) values to use these values to determine the CBR values. Based on the results, a static CBR test shows more available results than the dynamic CBR test regarding the CBR values to get an accurate and economical design for the subgrade and pavements layers.
Introduction
Earth structures require appropriate soil compaction, commonly assessed using the Proctor methods should not be the only parameter of estimation of soil compaction. This load is expressed as a percentage of standard load value at a respective deformation level to obtain CBR value. Selangor in Malaysia, there are many airports, and road constructions need to design their foundations, these add up to Geotechnical sides are essential.
The compaction happens in the site is statically in the subgrade soil by static roller machines, but the compaction in the lab is dynamically by using Procter machine. CBR results in the laboratory test are not reflective to simulate the behavior in the site. This paper is to find an alternative way to test subgrade soil samples in the lab using the static procedure for optimum design values using British Standard (BS) . We will focus on the particular properties that will have calculated the dynamic and static Maximum Dry Density (MDD) and Optimum Moisture content (OMC) values to use these values to:
i) Comparing between the static and dynamic CBR using static and dynamic compaction methods.
ii) Discovering the efficiency of the static compaction machine as an alternative compaction technique to determine the CBR values.
iii) Getting economic design values that reduce the thickness of the primary layers of pavement and reduce the maintenance of the foundation.
There are (4) samples from different locations for each static and dynamic test in unsoaked methods calculated to find the strength of road subgrades.
Most of all CBR test developed till this data, are mainly dependent on dynamic test for description and analysis of subgrade soil, But in this study we will use CBR test static compaction results describe what is happening on the site more accurately, so it is believed that the high strength will save cost using this method of compaction. Doing the static test as well as economical construction is straightforward. By comparing between static CBR Test and dynamic CBR test in term of CBR values for Maximum Dry Density (MDD) and Optimum Moisture content (OMC) values effort will help to improve designing the suitable thickness for the soil layers.
This test method used to evaluate the potential strength of subgrade material. The CBR value obtained in this test from comparative between dynamic and static modes results to simulate the site works and decrease the maintenance of road layers.
Static packing pressure test

The concept and objectives
Conducting CBR values by using the static compaction method need some apparatus. The static compaction apparatus is almost similar to the dynamic compaction method apparatus except for the main static machine (Figure 1 ). There are some apparatus are used to conduct CBR values by using the static compaction method (Figure 2 ). For example, Mold, Steel Cutting collar, Surcharge weight, Dial gauges, Penetration Plunger and Miscellaneous Apparatus. Static compaction method has several steps to calculate CBR values. Firstly, sieve 5.5 to 6.5 kg of the soil sample over a 2 mm. Then, mix the soil with O.M.C value. Next, put the soil into static compaction mold. After that, switch on the static compaction machine after contact it with the reader device with (apply the load with 3 mm per minute). The upward force is used, and during the compaction process, the value of (work is done) was while the amounts of moisture content fluctuated. Figure 1 shows the static compaction equipment, Then, Take 150 grams of the soil sample for determination of moisture content. Next, the weight of mold + compacted specimen. Then, place the specimen under the penetration piston in the CBR device and place surcharge load of 4.0kg. After that, apply the load and note the penetration load values (Load is applied on the sample by a standard plunger at the rate of 1 ±0.2 mm/min).Plot the load (KN) penetration (mm) curve. Finally, determine the CBR value from eq: CBR = * (100) 
Standard proctor test
The concept and objectives
There is some apparatus used to conduct CBR values by using the dynamic compaction method ( Figure 3 ). For example, Mold, Steel Cutting collar, Surcharge weight, Dial gauges, Penetration Plunger and Miscellaneous Apparatus. The water content and dry bulk density of the soil are determined. This experiment must repeat with different water contents to get the correlation between water content and dry bulk density. There are some Procedures important to obtain CBR values by using the dynamic compaction method ( Figure 4 ).First, sieve 4.5 kg of the soil over a 2mm, Then, add water (OMC measured by proctor test) to the specimen and compact it in three layers by giving 62 blows per layer), by using 2.5 kg rammer, fall from 300mm high "B.S 6.5.5".After that, take 150 gm of the soil sample for determination of moisture content.
Next, the weight of mould + compacted specimen, then, places the specimen under the penetration piston in the CBR device and place surcharge load of 4.0kg. After that, apply the load and note the penetration load values (Load is applied on the sample by a standard plunger at the rate of 1 ±0.2 mm/min).Plot the load (KN) penetration (mm) curve. Repeat the step about four times but with gradual increments of water content for each time by adding 5% water increment. The increment of 5% of water content will stop when the condition of soil fail in term moisture content. Finally, determine the CBR value from eq: CBR = * (100)
The C.B.R values usually calculated for penetration of 2.5 mm and 5 mm. The C.B.R. value at 2.5 mm will be greater that at 5 mm and in such a case/the former shall be taken as C.B.R. for design purpose. If C.B.R. for 5 mm exceeds that for 2.5 mm, the test should be repeated. If identical results follow, the C.B.R. corresponding to 5 mm penetration should be taken for design by using this eq: CBR at (2.5mm) penetration = * (100)
CBR at (5mm) penetration = * (100) Figure 4 . The procedures for preparing CBR test using dynamic compaction method
Results
comparison result between static and dynamic compaction method
From the laboratory results, the static pressure curves obtained resemble those of the Standard Proctor test curves which dry density plotted against moisture content. The dynamic and static Pressure results for MDD and OMC values shown in Table 1 
Static Packing Pressure
STATIC COMPACTION CURVE 
Summary of Dynamic and Static MDD and OMC and comparisons
Conclusions
DISCUSSION
The static CBR method gives a better result that came out from the high values of MDD and low values in OMC that seams economical cost in construction stages. Whereas for the dynamic CBR method gives low values of MDD and high values in OMC that seams are increasing the cost of construction stages.
The static compaction can also, described as a faster, more comfortable and straightforward method that can carry out in the laboratory in short duration time compare to the dynamic concept.
In summary, the test that has been conducted shows that the static CBR method is more reliable in term of better quality and cheaper cost for designing the thickness of the road layers to the sample prepared by dynamic CBR method.
Recommendation: It recommended that further studies can be conducted on the static CBR method regarding adding different materials to the soil that improving the road resistance to the various axial loads. Furthermore, studies can be conducted to obtain the optimum thickness of the pavement layers. However, the most important effort is to collect all the researches that are correlated and revised by a responsible board to make worth of these studies in improving the use of static CBR as a partial replacement of dynamic CBR method.
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